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IMAGE PROCESSING SYSTEM AND METHOD, AND IMAGE FORMING APPARATUS 



BACKGROUND OF THE INVENT TOM 
The present invention relates to an image processing 
system and method for detecting a specific pattern from the 
image data, which is read out every pixel from an original 
document image by an image input device, or the image data 
received from communication means, and an image forming 
apparatus . 

Recently, an illegal copying preventing system is 
proposed and applied to image forming apparatuses, such as 
full-color copying machines. In the system, specif ic patterns, 
e.g., two-dimensional codes, are buried in books, important 
documents, securities or the like. The system recognizes this 
pattern to prevent the illegal copying of those books or the 
like, or the illegal use of them. 

Generally, the copying machine reads image information 
on an original document located at a given position, and copies 
it at the size of the original or at a magnification level set 
by the user. Accordingly, the unit for recognizing the 
specific pattern in the copying machine can easily recognize 
whether or not input image data has been magnified, and when 
it is magnified, recognize a magnification level at which the 
input image data has been increased in size, and hence it can 
carry out a discriminating process on the basis of the 



magnification information , 

A printer, unlike the copying machine, is connected to 
an external machine, e.g., a personal computer (abbreviated 
simply as a PC) , and receives image data to be output from the 
external machine- Let us consider a case where an original 
document containing a specific pattern buried therein in 
advance is read by an image reader, such as a scanner, the image 
data read out is loaded into the memory of the PC, the image 
data is magnified by several %, and the resultant data is sent 
to the printer. In this case, a magnification of the image 
data is unknown to the pattern recognizing unit in the printer. 
Therefore, the pattern recognizing unit will mistakenly judge 
that the specific pattern in the magnified image data is 
different in size from the specific pattern to be detected, 
and will fail to recognize the specific pattern of the magnified 
image data as the specific pattern to be detected. 

To prevent such a pattern recognition failure in advance, 
there are known magnification-estimating techniques, which 
are employed for an image recognition device for recognizing 
the specific pattern (the Unexamined Japanese Patent 
Application Publication No. Hei 9-81729 and the Unexamined 
Japanese Patent Application Publication No. Hei 10-126614) . 
The technique disclosed in the publication of the Unexamined 
Japanese Patent Application Publication No. Hei 9-81729 uses 
a plurality of matching reference images, such as an image 



having an average or typical characteristic of a specific 
pattern to be recognized, an image having a maximum 
characteristic, and an image having a minimum characteristic. 
The technique carries out a process of matching of an object 
5 image to be matched against the reference images to obtain a 
position where a peak degree of matching and degrees of matching 
of the object image. The technique carries out an 
interpolation process using the results of the matching 
process to produce a magnification of the object image. 

10 The technique of the publication of the Unexamined 

Japanese Patent Application Publication No. Hei 10-126614 
first detects a given mark contained in input image data, and 
then estimates a magnification given to the input image data 
on the basis of the size of the mark.- The technique carries 

15 out a process of normalizing the input image on the basis of 
the estimated magnification, and compares the result of the 
normalization with reference data to discriminate whether or 
not an object image is contained in the input image. 

The technique of the publication of the Unexamined 

20 Japanese Patent Application Publication No , Hei 9-81729 cannot 
handle the object images of patterns other than a circular 
pattern, however. There are cases that a pattern of the object 
image is not circular, that the object image is circular in 
pattern but the area within the circular contour contains 

25 complex patterns, and that an image intentionally rotated is 
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input. To cope with such, a matching process is needed for 
the rotated image. To realize the matching process for the 
rotated image by a hardware technique, a circuit for executing 
the matching process will be large in circuit scale. To 
realize the matching process for the rotated image by a software 
technique, a fairly large amount of calculations will be 
required. 

In the technique of the publication of the Unexamined 
Japanese Patent Application Publication No, Hei 10-126614, as 
described above, complicated steps are required for the 
process to judge whether or not an object image is contained 
in the ob j ect image , Accordingly, the technique needs a 
complex process. 

Further, to judge whether or not an object image is 
present in the input image, the input image or the image 
internally processed is temporarily stored in a memory. To 
this end, a large memory will be used indispensably. 

SUMMARY OF THE INVENTION 
Accordingly, an object of the present invention is to 
provide an image processing system and method which can 
discriminate a specific pattern to be recognized in an input 
image whose magnification is unknown, by use of a less amount 
of memory, and simple construction and process, and an image 
forming apparatus for making an image containing a specific 



pattern invalid. 

The present invention provides an image processing 
system for processing an input image containing an object image 
of a predetermined pattern which may have been magnified, the 
image processing system, as shown in Fig, 21, comprising: 

one or more characteristic quantity computing means for 
computing a characteristic quantity representative of a 
characteristic of an object image possibly contained in an 
input image; and 

a plurality of magnification estimating means for 
computing a magnification, on the basis 'of one or more 
characteristic quantities computed by and output from the one 
or more characteristic quantity computing means. The image 
processing system further comprises judging means for judging 
whether or not the object image is present in the input image, 
from the plurality of magnification levels estimated by the 
plurality of magnification estimating means. With this 
feature, even in a case where an object image having been 
magnified is contained in the input image, the image processing 
system reliably detects the object image. 

In the image processing system, the judging means, as 
shown in Fig. 22, may judge whether or not the object image 
is present in the input image, from one or more characteristic 
quantities computed by the one or more characteristic quantity 
computing means and a plurality of magnification levels 



estimated by the plurality of magnification estimating means. 
With this feature, even in a case where an object image having 
been magnified is contained in the input image, the image 
processing system reliably detects the object image. 
5 The image processing apparatus or method thus 

constructed may be incorporated into an image forming 
apparatus. When an object image is present in the input image 
data, the image forming apparatus reliably is capable of making 
the image data invalid. 
10 Thus, the image forming apparatus can exactly judge 

whether or not the object image is present even if it has been, 
magnified. Accordingly, the image forming apparatus can 
reliably make the image data containing the object image 
invalid* ' / ■ 

.15 

RRTKF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an explanatory diagram showing an object image 
to be recognized in the embodiments of the present invention. - 
Fig. 2 is a block diagram showing an overall arrangement 
20 of an image processing system which is an embodiment of the 
present invention. 

Fig. 3 is a table showing a relationship between the size 
of the object image having undergone the resolution conversion, 
and the magnification. 
25 Fig. 4 is a diagram showing a cut-out image area and 
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characteristic quantity (1) detecting areas for a 
characteristic quantity (1) . 

Fig* 5 is a diagram exemplarily showing characteristic 
quantity (1) detecting areas and magnification estimating 
areas for extracting characteristic quantities (lA) to (ID) , 

Fig. 6 is a block diagram showing an exemplar arrangement 
of magnification ^ estimating means for the^. characteristic 
quantities (lA) to (ID) . 

Fig. 7 is a diagram exemplarily showing an extraction 
area in extracting a characteristic quantity (2) . ' 

Fig. 8 is a table showing relationships between the 
characteristic quantity "(2) and magnification levels. 

Fig, 9 is a diagram exemplarily showing an extraction 
area in extracting a characteristic quantity (3) , 

Fig. 10 is a table showing relationships between the 
characteristic quantity (3) and magnification levels. 

Fig. 11 is a block diagram showing an exemplary 
arrangement of the judging means. 

Fig. 12 is a general flow chart showing an image 
processing method according to the present invention. 

Fig. 13 is a flow chart showing a process of extracting 
the characteristic quantity (1) . 

Fig. 14 is a flow chart showing a process of estimating 
a magnification on the basis of the characteristic quantity 
(1) • 



Fig. 15 is a flow chart showing a process of extracting 
the characteristic quantity (2) . 

Fig. 16 is a flow chart showing a for estimating a 
magnification on the basis of the characteristic quantity (2) . 

Fig. 17 is a flow chart showing a process for estimating 
a magnification on the basis of the characteristic quantity 
(2). 

Fig. 18 is a flow chart showing a process for extracting 
the characteristic quantity (3) . 

Fig. 19 is a flow chart showing a synthetic judging 

process . ■ • 

Fig. 20 is a block diagram showing an image forming 
apparatus which is an embodiment of the present invention. 

Fig. 21 is a block diagram showing an overall arrangement 
of the image forming apparatus. 

Fig. 22 is a block diagram showing another overall 
arrangement of the image forming apparatus. 

DF.TATLED DESCRTPTTON OF THE P RF.FFRERED EMBODIMENTS 
An image to be recognized in an embodiment of the present 
invention is an object image shown in Fig. 1. The object image 
designated by reference numeral 1 consists of a circle and 
patterns located within the circle . The diameter of the circle 
of the object image is 10mm in a state that the object image 
is not magnified or its magnification is 100%. It is readily 



understood that the object image 1 is not limited to the 
illustrated one but its shape and size are appropriately 
selected upon occasion. 

Fig. 2 is a block diagram showing an overall arrangement 
of an image processing system which is an embodiment of the 
present invention. In the figure, reference numeral 2 is 
specific color extracting means; 3 is resolution converting 
means; 4 is window processing means; 51 to 53 are characteristic 
quantity computing means 61 to 63 are magnification estimating 
means; and 7 is judging means. 

The specific color extracting means 2 extract only a 
preset color from an input image. The resolution converting 
means 3 reduces a resolution of the input image from which the 
specific color was extracted by the specific color extracting 
means 2. In a specific example, the resolution converting 
means 3 is capable of reducing 600dpi of the input image to 
about 100dpi. Where the resolution is converted into 100dpi, 
the diameter of the object image 1 is 40 dots when the 
magnification is 100%. 

With provision of the specific color extracting means 
2 and the resolution converting means 3, the image data to be 
processed may be reduced in size. The size reduction of the 
image data will lessen the load in the subsequent process. If 
required, the specific color extracting means 2 and/or 
resolution converting means 3 may be omitted, as a matter of 



course . 

The window processing means 4 sequentially cuts a 
predetermined image area out of the image of which the 
resolution was reduced by the resolution converting means 3, 
and produces cut-out image areas. Fig. 3 is a table showing 
a relationship between the size of the object image 1 having 
undergone the resolution conversion, and the magnification. 
In case that an input image of 600dpi in resolution, which 
contains an object image 1 not magnified, is input to the image 
processing system, and that the resolution of the input image 
is converted into 1 00dpi ^ the object image 1 takes the form 
of a circle of about 4 0 dots in diameter. 

When an input image containing the object image 1 having 
been increased or. decreased in size is input to the image 
processing system, the object image 1 has the diameter which 
depends on the magnification as shown in Fig. 3. Accordingly, 
one may determine the size of the cut-out image area, which 
is cut out by the window processing means 4, while referring 
to the table. 

As seen from the table, when the magnification is 120%, 
the diameter of the object image 1 is 4 8 dots. The cut-out 
image area is selected to have 48 dots x 48 dots. Thus, in 
this instance, the cut-out image area is a square of 48 x 48. 
However, the size and shape of the cut-out image area may be 
appropriately selected as needed. For example, the cut-out 
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image area may be analogous in shape to the object image 1, 
In this instance, the magnification is selected to be within 
a range of 80% to 120%. The magnification varying range may 
be broader than this range, if required, 
5 The characteristic quantity computing means 51A to 51D, 

and the characteristic quantity computing means 52 and 53 each 
. detect or compute something (referred - to ' merely as 
'^''characteristic quantity" ) representative of a characteristic 
of the object image 1* In this instance, as will be described 

10 later, those characteristic quantity computing means detect 
or compute a total of six characteristic ..quantities; 
peripheral information at four positions as characteristic 
quantities representing a shape of the object image. 1, and .ON 
•pixel information and ON/OFF , inverse information, which 

'15 represent the inner patterns of the object image 1, 
Specifically, the characteristic quantity computing means 51A 
to 51D detect the peripheral information of the object image 
1, the characteristic quantity computing means 52 detects the 
ON pixel information, and the characteristic quantity 

2 0 computing means 53 detects the ON/OFF inverse information. 

While six characteristic quantities are detected or 
computed in this instance, the characteristic quantity may 
take any form if it represents a characteristic of the object 
image. The number of the characteristic quantities may also 

25 be selected appropriately. 
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The characteristic quantities (characteristic 
quantities lA to ID) , which are detected by the characteristic 
quantity computing means 51A to 51D, represent a shape of the 
object image 1, Specifically, those characteristic 

quantities are ON pixel information of magnification 
estimating areas (1) to (9), which correspond to the 
magnification levels in a characteristic quantity lA detecting 
area, a characteristic quantity IB detecting area, a 
characteristic quantity IC detecting ^ , area, and a 
characteristic quantity ID detecting area, which .will, be 
described later in detail, - ' - 

Specific, examples of the characteristic quantity lA 
detecting area, characteristic quantity IB, detecting area, 
characteristic quantity IC detecting area, and characteristic 
quantity ID detecting area, and the magnification estimating 
areas (1) to (9) are diagrammatically illustrated in Figs. 4 
and 5, A cut-out image area 41 shown in Fig. 4 is a cut-out 
image area cut out by the window processing means 4, The* 
characteristic quantity lA detecting area, characteristic 
quantity IB detecting area, characteristic quantity IC 
detecting area, and characteristic quantity ID detecting area, 
which are within the cut-out image area 41, are the areas used 
for simply detecting the circumference of the circle of the 
object image. The characteristic quantity lA detecting area 
and the characteristic quantity IC detecting area are used for 



detecting the periphery of the circle as viewed in the fast 
scan direction. The characteristic quantity IB detecting area 
and the characteristic quantity ID detecting area are used for 
detecting the periphery of the circle in the slow scan 
direction. 

As seen Fig. 3, the size (diameter) of the object image 
1 varies depending on the magnification. Therefore, in each 
of the characteristic quantity lA detecting area, 
characteristic quantity IB detecting area, characteristic 
quantity IC detecting area, and characteristic quantity ID 
detecting area, the positions corresponding- to the 
magnification levels, i.e., portions containing .numerals in 
Fig. 5, are assigned to magnification estimating areas (1), to 
(9), respectively. . "/ - - ' 

In this instance, the magnification estimating area (1) - 
corresponds to the position of 120% of the magnification. 
Similarly, the magnification estimating areas (2), (3), (4), 
(5), (6), (7), (8) and (9) correspond to the positions of 115%, 
110%, 105%, 100%, 95%, 90%, 85% and 80%, respectively. 

Accordingly, when the object image 1 is cut out of the 
input image by the window processing means 4 where the 
characteristic quantity lA detecting area, characteristic 
quantity IB detecting area, characteristic quantity IC 
detecting area, and characteristic quantity ID detecting area, 
and the magnification estimating areas are set up as mentioned 



above, the positions on the object image 1 corresponding to 
magnification levels are extracted in the form of ON pixels. 
In this instance, the four characteristic quantity (1) 
detecting areas for detecting the periphery of the object image 
1 are located at four positions in the fast and slow scan 
directions. Those areas may be located at positions as 
obliquely viewed, and the number of them may be appropriately' 
selected- 

The output, signals of the characteristic quantity 
computing means 51A to 51D are ON pixel information in the 
magnification estimating areas (1) to (9), which correspond 
to the magnification levels of the characteristic quantity lA 
detecting area, characteristic quantity IB detecting area, 
characteristic quantity IC detecting area, and characteristic 
quantity ID detecting area. The magnification ■ estimating 
means 61 estimates a magnification of the cut-out image area 
41 on the basis of the ON pixel information of the 
characteristic quantity computing means 51A to 51D, 

Fig, 6 is a block diagram showing an exemplar arrangement 
of the magnification estimating means 61, In the 
magnification estimating means 61, signals output from the 
characteristic quantity computing means 51A to 51D are input 
to coincidence computing portions 61A to 61c, respectively. 
The coincidence computing portion 61A compares the ON pixel 
information received from the characteristic quantity 
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computing means 51A to 51D, and checks if those four ON pixel 
information are coincident with one another. When those 
information are coincident with one another, the ON pixel 
information decided to be coincident is output to an valid 
coincidence-degree select portion 61H, 

The computing portion 61B likewise compares the ON pixel 
information -received from .the characteristic quantity 
computing means 51A to 51D, and checks if three of those ON 
pixel information are coincident with one another.. ■ The 
coincidence computing portion 61C compares the ON pixel 
information received from the characteristic quantity 
computing means 51A to 51D, and checks if two of those ON pixel * 
information are coincident with each other. • ' ' 

The detect results by the computing portions ^61B -and' 61C' 
are respectively output to error comparing portions 61D and 
61E. Each of the error comparing portions 61D and 61E compute 
differences or errors between the ON pixel information, which 
are not coincident, output from the characteristic quantity 
computing means 51A to 51D and the ON pixel information, which 
are coincident, output from the same. When the errors are 
within a preset range in a corresponding error register, when 
the computed errors are within the preset error range of the 
error register, the ON pixel information, which are incident, 
are output from the computing portion 61B and the coincidence 
computing portion 610 to the valid coincidence-degree select 



portion 61H. 

More specifically, it is assumed now that an error 
tolerable range to be set in the error register is ± 5%. When 
the ON pixel information output from the characteristic 
quantity computing means 51A to 51C indicate the position of 
the magnification estimating area (5), i.e., 100%,- and the ON 
pixel information from the characteristic quantity .computing 
means 51D indicate the position of the magnification 
estimating area (4), i.e., 105%, the computing portion 61B 
detects that three pieces of ON pixel information from the 
characteristic quantity computing means 51A to 51D are 
coincident with one another, and the error comparing portion 
61D compares 100% as the ON pixel information output from the 
characteristic quantity. computing means 51A to '51C with 105% 
as the ON pixel information from the characteristic quantity 
computing means 51D. As a result, the error is 5% • As recalled, 
the error tolerable range set in the error register is ± 5%. 
Therefore, 100% as the ON pixel information output from the 
characteristic quantity computing means 51A to 51C is output 
to the valid coincidence-degree select portion 61H. 

The valid coincidence-degree select portion 61H 
determines whether or not the results output from the 
coincidence computing portion 61A, the error comparing portion 
61D, and the error comparing portion 61E are valid, and 
selects the valid result with the aid of a valid 



coincidence-degree select register • And it outputs only the 
valid result to the judging means 1. 

Description will now be given about a process of 
computing the ON pixel information as a characteristic 
quantity (characteristic quantity (2)), which represents the 
inner pattern of the object image 1, which the process is 
carried out by the characteristic quantity computing means 52. . 
A circular area (corresponding to the object image 1 whose 
magnification is 120%) of 48 dots in diameter, hatched in Fig^ 
1, is first provided as -a characteristic " quantity - (2} 
extraction area 42 within a cut-out image. area 41 cut out ^by 
the window processing means 4. The characteristic quantity 
computing means" 52 counts the ON .pixels within the 
characteristic quantity (2) extraction- area-'42 ^f or the image 
within the .cut-out image area 41, and outputs the resnltant 
to the are magnification estimating means 62, 

The results of counting the number of the ON pixels of 
the object image 1, which corresponds to the magnification 
within the characteristic quantity (2) extraction area 42, are 
shown in Fig. 8. As seen from Fig. 8, the number of the ON 
pixels within the characteristic quantity (2) extraction area 
42 varies depending on the magnification. When the object 
image 1 is present within the cut-out image area 41, a 
magnification corresponding to the object image 1 within the 
cut-out image area 41 cut out by the are magnification 
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estimating means 62 can be estimated on the basis of the number 
of ON pixels within the characteristic quantity (2) extraction 
area 42, which is counted by the characteristic quantity 
computing means 52 . 

In a process of estimating a magnification corresponding 
to the object image 1 within the cut-out image area 41, which 
the process is carried out by the are magnification estimating 
means 62, the number of ON pixels in the object image 1 
corresponding- to the -magnification levels within: the 
characteristic quantity (2) extraction area 42 as shown in Fig, 
8 are stored as a dictionary. The magnification is estimated 
while referring to the . dictionary for comparison. 

In another magnification estimating process, the image 
processing system -contains a dictionary, which stores" the 
upper limit/lower limit of the number of the ON pixels in the 
object image 1 corresponding to the magnification within the 
characteristic quantity (2) extraction area 42, When the 
number of ON pixels within the characteristic quantity (2) 
extraction area 42 is between the upper limit/the lower limits 
corresponding to the magnification, a magnification 
corresponding to the upper limit/lower limit may be estimated 
to be a magnification of the cut-out image area 41, 

A process of computing ON/OFF inverse information as a 
characteristic quantity (characteristic quantity (3)), which 
represents the inner pattern of the object image 1, which the 



18 



process is carried out by the characteristic quantity 
computing means 53, will be described. As in the process of 
computing the ON pixel information, which is carried out by 
the characteristic quantity computing means 52, to compute the 
ON/OFF inverse information, the characteristic quantity (3) 
extraction area is provided within the cut-out image area 41 
cut out by the window processing means. 4. The -magnification 
estimating means 63 counts the inverted ON and OFF pixels in 
the fast and slow scan directions, and outputs the result 'of 
the counting to the magnification estimating means 63.' 

In this instance, two directions, the fast and slow scan 
directions, are used for^ the direction to obtain the ON/OFF 
inverse information • If necessary, one or plural directions 
may be used for. the same purpose, "As shown in Fig. 9, ON and 
OFF pixels in an image of a predetermined shape, such as an 
ON/OFF extraction area 44, within a characteristic quantity 
(3) extraction area 43, may be counted. 

Fig. 10 is a table showing the results of counting ON/OFF 
inverse information of the object image 1 corresponding to a 
magnification when the characteristic quantity (3) extraction 
area is changed to the characteristic quantity (2) extraction 
area 42, As seen from the table of Fig , 10, the number of ON/ OFF 
inverse pixels within the characteristic quantity (2) 
extraction area 42 varies depending on the magnification. 
When an object image 1 is present within the cut-out image area 



41, the magnification estimating means 63 may estimate a 
magnification corresponding to the object image 1 within the 
cut-out image area 41 on the basis of the number of ON/OFF 
inverse pixels within the characteristic quantity (2) 
extraction area 42, which is counted by the characteristic 
quantity computing means 53, 

,A process by .which the magnification estimating means 
63 estimates a magnification corresponding to the object image 
1 within the cut-out image area 41 resembles the magnification 
estimating process of the magnification estimating means 62. 

A block diagram showing an exemplary arrangement of the 
judging means 7 is shown in Fig. 11, In the judging means 7, 
magnification "information output from the magnif rcatioTi- 
estimating means 61 to' 63 are input to' coincidence degree 
computing- portions /- 71 and 72, The .coincidence degree 
computing portion 71 compares the magnification information 
received from the magnification estimating means 61 to 63, and 
judges whether or not those pieces of information are 
coincident with one another. If the information are 
coincident with one another, the judging means 7 judges that 
an object image 1 is contained in the cut-out image area 41, 
and outputs the result of the judgement to a valid coincidence 
degree select portion 75. 

Similarly, the coincidence degree computing portion 72 
compares magnification information received from the 
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magnification estimating means 61 to 63, and judges whether 
or not the magnification information output from the 
magnification estimating means 61 to 63 are coincident with 
one another, and outputs the result of the judgement to an error 
comparator portion 73. 

The error comparator portion 73 computes an error or 
difference between the .magnification information being not. 
coincident that is output from the magnification estimating 
means 61 to 63 and . the magnification information being, 
coincident that is output from the magnification estimating 
means 61 to 63. If the computed error is within a tolerable 
range set in an error register, the judging means judges that 
the error is within the tolerable range, and that an object 
image 1 is present within the cut-out image area 41, and outputs' 
the judgement result to the valid - coincidence degree select- 
portion 75, 

Let us consider a case where the error tolerable range 
set in the error register is ± 5%, and the magnification 
information of the magnification estimating means 61 and 62 
is 100% and that of the magnification estimating means 63 is 
105%, In this case, the coincidence degree computing portion 
72 detects that the magnification information of the 
magnification estimating means 61 to 63 are coincident with 
one another. The error comparator portion 73 compares 100% 
of the magnification information of the magnification 



estimating means 61 and 62 with 105% of that of the 
magnification estimating means 63. As a result, it produces 
an error of 5%. This figure is within ± 5%. Therefore, the 
judging means judges that an object image 1 is present within 
the cut-out image area 41, and outputs the judgement result 
to the valid coincidence degree select portion 75, 

The valid coincidence degree select portion 75 judges 
whether or not the processing results output from the 
: coincidence degree computing portion 71 and the -error 
comparator portion 73- are valid and selects -only the valid 
result or xesults with the aid of a valid coincidence degree 
select register 76, and outputs the valid result or. results; 

Fig.' 12 is^ a flow chart generally showing the image 
processing method of the present-invention." An input image 
is input to the image processing system. Upon' receipt of the 
input image, the image processing system starts an operation 
of detecting an object image. A step SI is executed to extract 
only a predetermined color, A step S2 is executed to convert 
a resolution of the extracted color data extracted in the step 
SI to another resolution. For example, 600dpi is converted 
into lOOdip. 

A step S3 is executed to cut out a cut-out image area 
out of the image data having undergoing the resolution 
conversion in the step S2 . In this case, the size of the cut-out 
image area cut out is selected so as to allow the object image 



1 of the highest magnification level to be detected. In this 
instance, the size of the cut-out image area is selected to 
be 48 dots x 48 dots so as to allow the object image 1 of 120% 
in magnification to be detected* 

A step S4 is executed to extract a characteristic 
quantity (1) of the object image 1 within the cut-out image 
.area cut out in the step S3. .A step S5 is executed to estimate 
a magnification on the basis of the characteristic quantity 
(1) extracted in- the step S4 . A step S6 is executed to extract 
a characteristic quantity ^(2) of the object image 1 within the 
-cut-out image area cut out in the step S3, A step.S7 is executed 
.to estimate a magnification on the basis. of the characteristic 
, quantity (2) extracted in the step 36, ' " . - 

A step "S8 is- executed^ to . extract a - characteristic" 
quantity (3) of the object image 1 within the cut-out image 
area cut out in the step S3. A step 59 is executed to estimate 
a magnification on the basis of the characteristic quantity 
(3) extracted in the step S9. Here, it is assumed that the 
characteristic quantity (1) contains the characteristic 
quantities lA to ID used in the image processing system of the 
embodiment. The characteristic quantities (2) and (3) are the 
characteristic quantities (2) and (3) used in the image 
processing system of the embodiment. 

Fig. 13 is a flow chart showing a process of extracting 
the characteristic quantity (1) , which is executed in the step 



S4 in Fig. 12. An operation of extracting the characteristic 
quantity (1) starts. A step S21 is executed to scan the pixels 
within the cut-out image area, A step S22 is executed to check 
if all the pixels have been scanned. If all the pixels are 
5 not scanned, a step S23 is executed to, scan the subsequent 
pixels . The scanning operation is repeated till all the pixels 
are scanned,. . , " • ' - 

After all the pixels with the cut-out image area are 
scanned, a step S24 is executed to extract the ON information 
10 of the pixels in the magnification estimating areas '(1) to (9) 
in the characteristic quantity. lA extraction area (Fig. 5)^ 
Steps S25, S26 and S27, respectively, extract the. ON 
information of the pixels in the magnification estimating 
areas (1) to (9) in the characteristic quantity IB extraction 
15 area, the characteristic quantity IC extraction area, and the 
characteristic quantity ID extraction area (Fig, 5) , A step 
S2 8 outputs the ON information in the magnification estimating 
areas in the characteristic quantity lA extraction area, the 
characteristic quantity IB extraction area, the 
20 characteristic quantity ID extraction area, and the 
characteristic quantity IC extraction area, and the 
characteristic quantity ID extraction area, which are 
extracted in the steps S24 to 321 , and the process of extracting 
the characteristic quantity (1) ends. 
25 Fig. 14 is a flow chart showing a process of estimating 
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a magnification on the basis of the characteristic quantity 
(1) in the step S5 in Fig, 12, An operation of estimating a 
magnification on the basis of the characteristic quantity (1) 
starts, A step S31 is executed to compare the ON pixel 
5 information in the characteristic quantity (1) extraction 
areas A to D, extracted in the step S4 (Fig, 12) . When all 
the comparing results are coincident with one another, a step 
S38 is executed. When the results are not coincident, a step 

• ■ S32 is executed, ^ ^ ' • " ^ 

10 When a detection is permitted on the basis of a -preset 

value in the step S32^ a step S33 is executed to. compare the. 
ON pixel information of the characteristic, quantity (1) 
extraction areas'A to D,.' extracted in the rstep S4 '(Fig.' 12) , ' 
When three comparing results are coincident with-one^another, • 

■;15 a step S34 is executed to check if the area not coincident is 
within a predetermined tolerable range. When it is within the 
predetermined range, a step S38 is executed. In other cases, 
a step S40 is executed. This step judges that the image within 
the cut-out image area 41 is not the object image 1, from the 
20 shape of the object image 1, A step S41 is executed to output 
information stating that the image within the cut-out image 
area 41 is not the object image 1, and the process under 
execution ends. 

When three comparing results are not coincident with one 
25 another in the step S33, a step S35 is executed. When a 
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detection is permitted on the basis of a preset value in the 
step S35, a step S34 is executed to compare the ON pixel 
information in the characteristic quantity (1) extraction 
areas A to D, extracted in the step S4 (Fig. 12), When two 
of the comparing results are coincident with each other, a step 
S37 is executed to check the areas not coincident are within 
a predetermined error range. When those -are. within the error . 
range, a step S38 is executed. In other cases, a step s40 is 
executed to judge that the image within the cut-out image area 
41 is not the object image 1, from the shape of the object image 
1, and then a step s41 is executed to output information stating 
that the image within the cut-out image area 41 is not the object - 
image 1, and this process under execution ends. * • ■ - 

The step-S38 judges that the image within the cut-out 
image area 41 is the object, image 1, from the shape of the object 
image 1, and a step S39 is executed to output magnification 
levels of the characteristic quantity (1) extraction areas A 
to D, obtained in the step S4, and the process under execution 
ends . 

A process of extracting the characteristic quantity (2) 
in the cut-out image area cut out in the step S3, which is 
executed in the step S6 in Fig. 12, is flow charted in Fig. 
15. An operation of extracting the characteristic quantity 
(2) starts. Then, a step S51 is executed to scan the pixels 
within the cut-out image area. A step s52 is executed to judge 



whether or not target pixels to be scanned are present within 
a characteristic quantity (2) extraction area 42 (Fig, 7) , 
When the target pixels are present within a characteristic 
quantity (2) extraction area 42, a step S53 is executed to check 
5 if the target pixels are the ON pixels. 

When the target pixels are the ON pixels in the step S53, 
a step S54 is executed to count them and then ,a step -S55 is 
executed. When the step S52 judges that the target pixels are 
present within a characteristic quantity. (2) extraction area - 

10 42 (Fig. 7) , or when the step S53 judges that the target pixels 
are not the ON pixels,- a step S55 is executed. The step S55 
judges whether or not the scanning of the cut-out image area, 
ends • When the scanning does not end yet, a step'S56 is executed 
to^scan the subsequent pixels, and a sequence of the process 

■15 from the steps S52 to S55 is repeated. When the step S55 judges 
that the scanning of the cut-out image area is completed, a 
step S57 is executed to output a count value, and the process 
under, execution ends. 

A process, which is executed in the step S7, for 

20 estimating a magnification on the basis of the characteristic 
quantity (2) extracted in the step S6, will now be described 
with reference to a flow chart in Fig. 16. An operation of 
estimating a magnification on the basis of the characteristic 
quantity (2) starts. In turn, a step S61 is executed to compare 
25 the number of ON pixels in the characteristic quantity (2) 
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extraction area, extracted in the step S6, with the values in 
a dictionary as shown in Fig. 8, and judges whether or not those 
values are coincident with each other. 

When those are coincident, a step S62 is executed to judge 
that the object image 1 is present within the cut-out image 
area, from the geometrical pattern of the object image 1, A 
step S63 is executed- to. output a magnification corresponding 
to the number of ON pixels, which is coincident in the step 
S62,-and the process under execution ends, -.When the number 
of ON pixels in the characteristic quantity (2) extraction area, 
extracted in the step S6 is not coincident with any of the values 
in the dictionary as shown in Fig. 8, a step S64 is executed 
to judge that the object image 1 is not present' within the 
cut-out image area^ from the geometrical pattern^of the object 
image 1, and a step S65 is executed to output information 
stating that the image within the cut-out image area is not 
the object image 1, and the process under execution . ends . 

A process for estimating a magnification on the basis 
of the characteristic quantity (2), which is executed in the 
step S7 in Fig. 12, may be constructed as in a flow chart shown 
in Fig. 17. An operation of estimating a magnification on the 
basis of the characteristic quantity (2) starts. A step S71 
is executed. This step compares the number of ON pixels in 
the characteristic quantity (2) extraction area, extracted in 
the step S6, with the contents of a dictionary containing the 
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upper and lower limits of the niimber of ON pixels in the object 
image 1, which corresponds to magnification levels in the 
characteristic quantity (2) extraction area 42, The step S71 
judges whether or not a count value is within a threshold value 
range stored in the dictionary. If it is within the threshold 
value range, a step S71 is executed to judge that the object 
image 1 is present within .the cut-out image .area, from* the. 
geometrical pattern of the object image 1, and then a step S73 
is executed to output a magnification level - corresponding .to ■ 
the threshold value within which the count value falls, and 
the process under execution ends. ' ^ . ... , 

When in the step S71, the number of the ON. pixels in the 
characteristic quantity (2) extraction area, .'extracted *in: the ^ 
step S6, is out of--the 'threshold, value range stored-in: the: 
dictionary, a step S74 is executed to judge that the object 
image 1 is not present within the cut-out image area, from the 
geometric pattern of the object image 1, and a step S75 is 
executed. This step outputs information stating that the that 
the object image 1 is not present within the cut-out image area 
41, and the process under execution ends, 

A process, executed in the step S8 (Fig, 12), for 
extracting the characteristic quantity (3) within the cut- 
out image area cut out in the step S3 is flow charted in Fig. 
18, An operation of extracting the characteristic quantity 
(3) starts, A step SBl is executed to scan the pixels within 



the cut-out image area, A step S82 is then executed to check 
if the target pixels to be scanned are present within the 
characteristic quantity (3) extraction area. When the target 
pixels to be scanned are present within the characteristic 
quantity (3) extraction area, a step S83 is executed to judge 
if the target pixels and the pixel preceding to the former as 
viewed in the .fast scan direction are inverted in ON/OFF state^. 

When the step S83 judges that the target pixels and the 
pixel preceding to the former as viewed in. the fast "scan 
direction are inverted, a step S85 is executed. Similarly,' 
when the target pixels are present within. the characteristic 
quantity (3) extraction area in the step S82, a step S84 judges 
if the target pixels and the pixel preceding to the former as 
viewed in the slow scan direction are inverted in-ON/OFF state ,' 

When the step S84 judges that :the target pixels and the 
pixel preceding to the former as viewed in the slow scan 
direction are inverted, a step S85 is executed. The step S85 
counts the number of the inverted pixels present -as viewed in 
the fast and slow scan directions. When the step S82 judges 
that the target pixels are not present within the 
characteristic quantity (3) extraction area or when the steps 
S83 and S84 judge that the target pixels and the pixels 
preceding to the former as viewed in the fast and slow scan 
directions are not inverted in ON/OFF state, a step S86 is 
executed. 
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The step S86 judges whether or not the scanning for the 
cut-out image area is completed. When not completed, a step 
S87 is executed to scan the subsequent pixels, A sequence of 
the process from the steps S82 to SB 6 is repeated. When the 
step S86 judges that the scanning of the cut-out image area 
is completed, a step S88 outputs a count value and the process 
under execution ends. - 

A process of the step S9 for estimating a magnification 
on the basis of the characteristic quantity (3) resembles the. 
process of the step S7 for estimating a magnification on the 
basis of -the-characteristic quantity (2) . Hence,, description 
of the step 39 process is omitted. 

•A flow chart showing a synthetic judging process of .a 
step SIO in Fig. 12 is 'shown in Fig. 19, The synthetic judging 
process starts. Then,- a step S91 compares the magnification 
levels computed in the magnification estimating steps S5, S7 
and S9 for the characteristic quantities (1) to (3) , When all 
the comparing results are coincident with one another, a step 
S91 is executed. In other cases, a step S92 is executed. 

When a detection is permitted on the basis of a preset 
value in the step S92, a step S93 is executed to compare the 
magnification levels computed in the magnification estimating 
steps S5, S7 and S9 for the characteristic quantities (1) to 
(3) . When those are coincident with one another, a step S94 
is executed to check if the area, not coincident, is within 



a predetermined error tolerable range. If it is within the 
tolerable error range, a step S95 is executed. In other cases, 
a step S97 is executed to judge that the image within the cut-out 
image area 41 is not the object image 1, and a step S98 is 
executed to output information stating that the image within 
the cut-out image area 41 is not the object image 1, and the 
process under execution ends, ^ ^ 

The step S95 judges that the image within the cut-out 
image area 41 is the object image 1, and the step S96 outputs 
information stating that the image within the cut-out image 
.area 41 is the object image 1,, and the process ends, / 

Fig, 20 is a block diagram showing an. image forming 
-apparatus which is an embodiment of the present invention. In 
the figure, reference numeral 81 is an image forming apparatus; ' 
82 is a control unit; '83 is an interface; 84 is an image 
processing unit; 85 is an image forming unit; and 8 6 is a 
recognizing unit. 

The control unit 82 controls the relative portions for 
forming an image on a recording medium in accordance with input 
image data. In particular when the recognizing unit 86 judges 
that an object image is contained in the image data received 
by the interface 83, the control unit carries out a process 
of making the image data invalid. 

The interface 83 receives image data from an external 
device, such as a personal computer. There is a possibility 
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that an object image, which is inhibited from being visualized, 
is contained in the image data received. The image data may 
be the image data of a magnified original image. 

The image processing unit 84 carries out a variety of 
processes for image formation. There is a case that no image 
processing is required in the image forming apparatus, for 
example, it receives image data having variously been 
processed in the external device. In this case^ the image 
processing unit 84 may be omitted. 

The image forming unit 85 forms an image on-a recording 
medium. An . appropriate method may be used .for f orming ,.the; 
image. When receiving an invalidating instruction from the 
control unit ^82, it forms an image in 'accordance with the" 
instruction. ^ ■ ' " ' ■ 

The recognizing unit 8 6 may employ the above-mentioned 
unique construction. Specifically, the recognizing unit 
judges whether or not an object image is present in input image 
data, and outputs the resultant data to the control unit 82. 
In this case, even wen the input image data has been magnified, 
the object image can be detected as described above. 

An operation of the thus arranged image forming apparatus 
will be described. The interface 83 receives image data from 
an external device, such as a personal computer. The image 
processing unit 84 processes the image data in a predetermined 
manner. Then, the image forming unit 85 forms an image on a 



recording medium. In the operation, the interface 83, the 
image processing unit 84 and the image forming unit 85 are under 
control by the control unit 82. 

The image data that is received by the interface 83 is 
also input to the recognizing unit 86. The recognizing unit 
8 6 judges whether or not an object image is present in the input 
image data, and outputs the resultant data to the control unit 
82. 

When the recognizing unit 8 6 judges that the object image 
is present, the control unit-82 carries out a process of making 
the input image data invalid. An example of the invalidating 
process is to generate given data to paint out the whole output 
image with predetermined color, and the image forming unit 85 
forms an image of the generated data. In an alternative, the 
recognizing unit prohibits the image forming unit 85 from 
generating the received image data, thereby prohibiting the 
image formation. 

Thus, the image data containing the object image may be 
controlled so that it is directly used for image formation. 
In this case, if the image data has been magnified, the 
magnified image data can reliably be recognized by applying 
the image processing system of the invention to the recognizing 
unit 8 6, and the invalidating process may be carried out. 

As seen from the foregoing description, an object image 
of a specific pattern, even if magnified, can be reliably 



detected. Even when the magnified image data is received, the 
image forming apparatus of the invention recognizes it and 
carries out the invalidating process. 
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WHAT TS CLAIMED IS: 

1 . An image processing system for processing an input image 
containing an object image of a predetermined pattern which 
may have been magnified, 

said image processing system comprising: 
one or more characteristic quantity computing means for 
computing a characteristic quantity representative of .a 
characteristic of an object image possibly contained in an 
input image; and 

a plurality of magnification estimating means for 
computing a 'magnification on the basis of . ^one or more 
characteristic quantities computed by and output -from said one 
or more characteristic quantity computing means, 

2 . The image processing system according to claim 1> wherein 

said plurality of magnification estimating means 
computes said magnification in consideration of an error or 
errors of one or more characteristic quantities computed by 
said one or more characteristic quantity computing means, 

3 , The image processing system according to claim 1, further 
comprising : 

judging means for judging whether or not said object 
image is present in said input image, from said plurality of 
magnification levels estimated by said plurality of 
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magnification estimating means, 

4 . The image processing system according to claim 3, wherein 

said judging means synthetically judges whether or not 
said object image is present in said input image in 
consideration with an error or errors of magnification levels 
estimated by said plurality of magnification estimating means , 

5 . The image processing system according to claim 3, wherein 

said judging means judges whether or not said object 
image is present in said input image, from one or more 
characteristic quantities computed by said one or more 
characteristic quantity computing means and a plurality of 
magnification levels estimated by said plurality of 
magnification estimating means. 

6 . The image processing system according to claim 3, wherein 

said judging means judges whether or not said object 
image is present in said input image, from one or more 
characteristic quantities computed by said one or more 
characteristic quantity computing means and an error or errors 
of a plurality of magnification levels estimated by said 
plurality of magnification estimating means. 

7, The image processing apparatus according to claim 1, 
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further comprising: 

specific color extracting means for extracting a 
specific color from said input image, said specific color 
extracting means being located at the pre-stage of said 
characteristic quantity computing means. 

8. The image processing apparatus according to claim Iv 
further comprising : 

resolution converting means for converting a resolution 
of said input image into another resolution, said' resolution 
converting means being located at the pre-stage of said 
characteristic quantity computing means, 

9. The image processing apparatus according to claim 1, 
further comprising: 

window processing means for sequentially cutting 
predetermined image areas out of said input image, said window 
processing means being located at the pre-stage of said 
characteristic quantity computing means. 

10. A method of processing an input image containing an 
object image of a predetermined pattern which may have been 
magnified, 

said image processing system comprising the steps of: 
computing means for computing one or more characteristic 
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quantities representative of a characteristic of an object 
image possibly contained in an input image; and 

estimating a magnification on the basis of one or more 
characteristic quantities computed by said characteristic 
quantity computing step. 

11. , The image . processing method according . to . claim 10, 
wherein 

said magnification estimating step computes said 
magnification in consideration of an error or errors of one 
or ' more characteristic quantities . computed by said 
characteristic quantity computing step. . ' * 

12. The image • processing method according • to' claim 10, 
further comprising a step of: 

judging whether or not said object image is present in 
said input image, from said plurality of magnification levels 
estimated by said magnification estimating process. 

13. The image processing method according to claim 12, 
wherein 

said judging step synthetically judges whether or not 
said object image is present in said input image, in 
consideration of an error or errors of a plurality of 
magnification levels estimated by said magnification 
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estimating step. 



14, The image processing method according to claim 12, 
wherein 

said judging step judges whether or not said object image 
is present in said input image, from one or more characteristic 
quantities computed by said characteristic quantity computing 
step and a plurality of magnification levels estimated by said 
magnification estimating step. 

15, The image processing method according to claim 12, 
wherein 

said judging step synthetically judges whether or not 
said object image is present in said input image, in 
consideration of one or more characteristic quantities 
computed by said characteristic quantity computing step and 
a plurality of magnification levels estimated by said 
magnification estimating step. 

16, The image processing method according to claim 10, 
further comprising : 

a step for extracting a specific color from said input 
image, said specific color extracting step being performed 
before said characteristic quantity computing step is 
performed. 
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17. The image processing method according to any of claims 
10 to 15, further comprising: 

a resolution converting step for converting a resolution 
of said input image into another resolution, said resolution 
converting step being performed before said characteristic 
quantity computing step is performed, 

18. The image processing method according to claim 10, 
further comprising : 

a window processing step for sequentially cutting 
predetermined image areas out of said input image, said window 
processing step being performed before said characteristic 
quantity computing is performed. 

19. An image forming apparatus comprising: 

interface means for receiving an image which may have 
been magnified, from an external device; 

image forming means for forming an image on the basis 
of the image data received by said interface means, 

recognizing means for judging whether or not an object 
image is present in said input image; and 

control means for controlling an overall of said image 
forming apparatus, when said recognizing means judges that 
said object image is contained in said image data received by 
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said interface means, said control means making said image data 
invalid; wherein 

said recognizing means includes said image processing 
apparatus defined in claim 1. 

20, The image forming apparatus according to claim 19, 
wherein 

said control means performs said image invalidating 
process such that said control means causes said image forming 
means to form an image on the basis of predetermined image data 
and the image data received by said interface means. 

21. The image forming apparatus according to claim 19, 
wherein 

said control means performs said image invalidating 
process such that said control means inhibits the formation 
of said received image data. 



AB5TR?^CT OF THE DISCLOSURE 
Disclosed is an image processing system for processing- 
an input image containing an object image of a predetermined 
pattern which may have been magnified, the image processing 
5 system. The image processing system comprises: one or more 
characteristic quantity computing means 51A to 51D, 52 and 53 
for computing a characteristic quantity representative of. a 
characteristic of an object image possibly contained in an 
input image; and a plurality of magnification estimating means 
= 10 61 to 63 for computing a magnification on the basis of one or 
more characteristic quantities computed by and output from the 
one or more characteristic quantity computing means 51A to SID, 
52 and 53. - . 
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COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 

U.S. DEPARTMENT OF COMMERCE 

Patent and Trademark Office 

ATTORNEY DOCKET NO.: XXXXX-XXXX 

As a below named inventor, I hereby declare that: 



My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint inventor (if plural names 
are listed below) of the subject matter which is claimed and for which a patent is sought on the invention entitled: 

[TITLE OF THE INVENTION] 
IMAGE PROCESSING SYSTEM AND METHOD, AND IMAGE FORMING APPARATUS 

the specification of which: 
Hs attached hereto; or 

Svas filed as United States application Serial No. on and was amended on (if applicable); or 

;.fwas filed as PCT international application Number on and was amended under PCT Article 19 

yon (if applicable). 



. I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims^ as amended by 
i any amendment referred to above. 

^ ' I acknowledge the duty to disclose to the U.S. Patent and Trademark Office information which is material to the patentability of claims 
presented in this application in accordance with Title 37, Code of Federal Regulations, § 1.56, 

I hereby claim foreign priority benefits under Title 35, United States Code, §1 19(a)-(d) or §365(b) of any foreign apphcation(s) for patent 
or inventor's certificate or §365(a) of any PCT international application(s) designating at least one country other than the United States of 
America listed below and have also identified below any foreign application(s) for patent or inventor's certificate or any PCT international 
application(s) designating at least one country other than the United States of America filed by me on the same subject matter having a 
filing date before that of the appiication(s) of which priority is claimed: 



PRIOR FOREIGN APPLICATION(S): 


COUNTRY 
(ifPCT, indicate PCT) 


APPLICATION NUMBER 


DATE OF FILING 
(day, month, year) 


PRIORITY CLAIMED 


Japan 


P. 2000-006395 


14/Ja3iuary/2000 


FlYes r INo 








[ lYes [INo 








[ lYes r INo 








F lYes r INo 
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Combined Declaration For Patent Application and Power of Attorney - (Continued) 
(includes Reference to PCX International Applications) 


ATTORNEY DOCKET NO,: XXXXX-XXXX 




I hereby claim the benefits under Title 35, United States Code §11 9(e) of any United States provisional application(s) 
listed below. 


U.S. PROVISIONAL APPLICATIONS 


U.S. PROVISIONAL APPLICATION NO. 


U.S. FILING DATE 














I hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) or §365(c) of any 
PCT international application(s) designating the United States of America that is/are listed below and, insofar as the 
O subject matter of each of the claims of this application is not disclosed in that/those prior application(s) in the maimer 

provided by the first paragraph of Title 35, United States Code, § 112, 1 acknowledge the duty to disclose to the U.S. 
ffl Patent and Trademark Office all iaformation known to me to be material to the patentability of claims presented in this 
111 application in accordance with Title 37, Code of Federal Regulations, §1.56 which became available between the filing 
~|1 date of the prior application(s) and the national or PCT international filing date of this application: 


01 PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT: 


U.S. APPLICATIONS 


STATUS (Check One) 


Cl U.S. APPLICATION NO. 


U.S. FILING DATE 


PATENTED 


PENDING 


ABANDONED 










































POWER OF ATTORNEY: As a named inventor, I hereby appoint the registered practitioners of Morgan, Lewis & 
Bockius LLP included in the Customer Number provided below to prosecute this application and to transact all business 
in the Patent and Trademark Office coimected therewith, and direct that all correspondence be addressed to that 
Customer Number. 


Customer Number: 009629 








Direct Telephone Calls To: 
(name and telephone number) 












Robert J, Gaybrick 
202-467-7501 
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Combined Declaration For Patent Application and Power of Attorney - (Continued) 
(includes Reference to PCX International Applications) 

ATTORNEY DOCKET NO.: XXXXX-XXXX 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisoimient, or both, under Section 100! of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of the application or any patent issuing thereon. 


FULL NAME OF SOLE 
OR FIRST INVENTOR 


Manatou A8AMATSU 


RESIDENCE & 
CITIZENSHIP 


Kanagawa , Japan 


COUNTRY OF 
CITIZENSHIP 
Japan 


POST OFFICE ADDRESS 


c/o Fuji Xerox Co., Ltd., 

2274, Honcfo, E!bina-shi, Kanaaawa, Jatjan 


|IRST OR SOLE INVENTOR'S SIGNATURE ^^^^^ ^ Umfe. 


DATE 
August 22, 2000 


^ULL NAME OF 
#ECOND EWENTOR 


Kenichi TAKAHASHI 


Residence & 
Citizenship 


Kanagawa , Japan 


COUNTRY OF 
CITIZENSHIP 
Japan 


ffiOST office ADDRESS 


c/o Fuji Xerox Co. , Ltd. , 

2274, Honqo, Ebina-shi^ Kanaaawa. Jaoan 


JCOND INVENTOR'S SIGNATURE ^{^^^ 


DATE 

Aucnist 22, 2000 


tfijLL NAME OF THIRD 
'OVENTOR 


Yoshinori AWATA 


RESIDENCE & 
CITIZENSHIP 


Kanagawa, Japan 


COUNTRY OF 
CITIZENSHIP 
Japcin 


POST OFFICE ADDRESS 


c/o Fuji Xerox Co. , Ltd. , 

2274, Honqo, Etoina-slii, Kanaqawa, Japan 


THIRD INVENTOR'S SIGNATURE ^d '^Mi\:ir l /LYA^/^V^-^ ^J^Iv^.y) h^^tt 


DATE 
August 22, 2000 



Listing of Inventors Continued on attached page(s) [ ] Yes pC] No 
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